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Henna grows across Africa and Asia, where it has been used as a
natural reddish dye for hair and skin since time immemorial.
Although the U.S. Food andDrugAdministration (FDA) considers
natural henna safe for use on hair (although not skin),1 its cosmetic
properties are sometimes enhanced by the addition of dangerous
ingredients, including lead.2,3 WhenDilek Battal, an associate pro-
fessor in the Department of Pharmaceutical Toxicology at Mersin
University in Turkey, decided to study hazardous additives in
henna, one of her students visited popular henna shops to obtain
samples. But most henna merchants—who mix their products
themselves and add their own special ingredients—did not want to
give her samples. Once the investigators managed to obtain some
of the powders, the reason for their reluctance became clear. All 25
henna samples contained trace amounts of lead, along with other
heavy metals and the highly allergenic colorant p-phenylenedi-
amine. At least four of them contained no henna at all.4

The amounts of lead found in these and other studies may fall
below limits suggested by agencies such as the FDA, which cur-
rently recommends no more than 10 lg=g (expressed as ppm) lead
in cosmetics as an impurity.5 However, the frequent and long-term
use of contaminated cosmetics raises the risk of cumulative expo-
sure. Lead persists in the body for decades. In pregnant women, lead
has been associated with spontaneous abortion, hypertension, and
poor birth outcomes.6 During pregnancy, it can be resorbed from a
woman’s bones into her blood, exposing her developing fetus.7

Perhaps the best-known consequences for children exposed to
lead are neurotoxic effects. Relatively low exposures are associ-
ated with deficits in intelligence quotient,8,9 cognitive and behav-
ioral disorders,10,11,12 and reduced motor skills.12 In one
U.S. study of adults, higher cumulative lead exposure was associ-
ated with lower cognitive scores at 52–79 years of age.13 Other
associated health effects in adults include hypertension, coronary
heart disease, and other cardiovascular-related diseases.7,14

“Everywhere on Earth, I think, people are familiar with the
fact that lead can poison and that people are poisoned by lead,”
says Andrew McCartor, the vice president of strategy and part-
nerships at Pure Earth, a nonprofit that works to help clean up
and prevent toxic pollution around the world. “But I don’t think
that people realize the extent to which there is broad-based lead
poisoning across entire populations.”

Over the years, campaigns to remove lead from gasoline and
paint have been real public health success stories. However, lead
still hides in many industrial sources, foods, and spices, as well
as in everyday cosmetics, says researcher Emmanuel Obeng-
Gyasi, an assistant professor of environmental health and safety
at North Carolina Agricultural and Technical State University.

Lead often turns up in cosmetics as a contaminant, possibly
because it was in the same rock from which mineral-based colo-
rants andmica powder were made.15 Obeng-Gyasi says it may also
be added intentionally because lead makes cosmetic colors pop

Henna is widely used as a temporary adornment in countries such as (clockwise from left) Somaliland, Nigeria, Turkey, and India. Traditional designs
vary widely, from intricate tracery to fully painted palms. Images: ©Liba Taylor/Panos Pictures; © Giacomo Pirozzi/Panos Pictures: © iStockphoto/tunart;
© iStockphoto/ferrantraite.
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and helps products resist moisture. Dozens of countries have devel-
oped even stricter controls of lead in cosmetics than the FDA,
including 65 countries that have banned it outright.16 But in many
low- and middle-income countries, regulations to limit lead expo-
sure either do not exist or falter because of lack of enforcement.17

Lead in Cosmetics throughout History
Only relatively recently have the health effects of lead—even in
small amounts—become more fully understood.18,19 By compari-
son, lead has been added to cosmetics for millennia. The earliest
known lipstick has been dated to 3500 BCE, when the ancient
Sumerian queen Puabi colored her lips with a fine powder of
crushed red rock mixed with white lead.20 The ancient Egyptians
lined their eyes with kohl, sometimes made from galena—a dull
gray mineral containing lead sulfide—or antimony, which is less
toxic but also scarcer and more expensive.21 Archaeologists have
found galena presumably destined for cosmetic use in the tombs of
Egyptian kings from circa 3000 BCE22; the mineral is still used in
kohl today.23

The kohl that ancient Egyptians used had both cosmetic and
protective functions. In addition to making a person’s eyes look
larger and more defined, kohl was believed to protect against
infection, from the relentless rays of the sun on the edge of the
desert, and from a more nebulous danger—the evil eye.24,25

Kohl use spread across the African continent to the Levant
and the Indian subcontinent, possibly as much because of its
allure as a cosmetic as for its medicinal properties in sunny land-
scapes. Other names for kohl include, in Nigeria, tiro for the
Yoruba and tozali for the Hausa, and both surma and kajal in
South and Central Asia.26 Islamic culture has also played a role
in its widespread use. The Prophet Muhammed told his disciples
to use kohl on the eyes as “it brightens the eyesight and strength-
ens and increases the growth of the eyelashes.”27

Lead was used in many other products over the centuries. In
Greece, the first-century physician Dioscorides described a rec-
ipe using lead oxide, sodium carbonate, and salt to produce a
white powder that was used for “eye medications, for unseemly
scars and for faces full of wrinkles and blemishes.”28 Court ladies
in sixth-century China developed a trend of coloring their fore-
heads bright yellow with a product that may have contained lead;
the style would last for centuries.29 Some historians believe that
England’s Queen Elizabeth I used a mixture of lead and vinegar
known as Venetian ceruse to achieve smooth skin of the palest
white.30,31 Halfway around the world in 17th-century Japan,
noblemen and -women used lead-based powders to make their
skin look whiter as a sign that they were people of leisure, above
laboring in a blazing sun that would darken their complexion.32

(The quest for white skin continues today, albeit using toxic
agents other than lead.33)

Women have used lead-based cosmetics for millennia in accordance with the beauty standards of the day. Clockwise from top left: Queen Puabi of Sumer (c.
2500–2300 BCE); Queen Nefertiti of Egypt (c. 1370–1330 BCE); a Chinese woman (middle sixth century CE); late 19th-century American advertisement for
Laird’s Bloom of Youth; Queen Elizabeth I of England (1533–1603 CE). Images: University of Massachusetts Amherst Libraries; Neues Museum/CC BY-SA
3.0; Boston Museum of Fine Arts; Boston Public Library; United Kingdom National Portrait Gallery/CC BY-NC-ND 3.0.
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Lead-filled creams and powders continued to be in fashion until
the early 20th century, leaving a trail of mysterious illnesses and
even some deaths in their wake. A lotion called Laird’s Bloom of
Youth was popular in the 1860s. Eventually the preparation, which
was “highly impregnated with acetate and carbonate of lead,”34
was shown to cause lead palsy, a kind of localized paralysis.22 In
1922, the Journal of the American Medical Association published
the curious case of a woman who complained of constant tremors,
nausea, and vomiting. The culprit was poisoning from her Owl
Enamel Toilet Cream, a product she had used for the previous
12 years, which also was found to contain high levels of lead.35

In 1938, the U.S. Congress passed the Food, Drug, and
Cosmetic Act, which stated that a cosmetic would be considered
adulterated “[i]f it bears or contains any poisonous or deleterious
substance which may render it injurious to users.”36 Although the
modern era ushered in a suite of new product safety standards in
the United States and elsewhere, potentially hazardous products
that escape regulation where they are produced and sold continue
to be available to the public.

Traditional Cosmetics, Contemporary Problems
In a study from Ghana, Marian Asantewah Nkansah, an associate
professor of chemistry at Kumasi’s Kwame Nkrumah University
of Science and Technology, investigated the lipsticks sold in her
country. “I decided to work on lipstick in particular,” says
Nkansah, “since it is applied on the lips and users have the tend-
ency to lick and swallow. I was curious to know if the products

were safe.” Many were, but some were not. Although the Ghana
Standards Authority sets a permissible lead limit of 1 ppm in cos-
metics,37 a couple of the samples surpassed that limit by a wide
margin, with concentrations of up to 18 ppm.38

“Most of the colored pigments used in lipstick production are
from heavymetal complexes,” saysNkansah. “Somemanufacturers
may get away with noncompliance to the set standards if the regula-
tory bodies are not vigilant.” She says she hopes her research can
raise awareness about the dangers of certain low-quality lipsticks.

In Pakistan, researcher Laila Shahzad, an assistant professor
at Government College University in Lahore, has a similar goal.
An analysis she conducted on heavy metals in lipsticks sold in
Pakistan showed that 7 of 15 lipsticks sampled contained lead.39

The maximum detected was 52:2 lg=g, more than five times the
FDA’s recommended limit.

“We bought our samples from the local market, and a few had
packages like Revlon or L’Oréal Paris, but they were not made
by the same company. They were fake products,” says Shahzad.
“Many are prepared locally. But consumers don’t know. They are
just looking at color and the product without looking at who is
creating them.” However, even bona fide name-brand products
can contain high levels of lead and other metals.40,41,42,43

No example shows how regulations fail more than the con-
tinued use of kohl in many countries. Although India, like the
United States, restricts the amount of lead in cosmetic color
additives to 20 ppm,44 surma or kajal found in the market often
contains excessive amounts of lead. In one study in Kolkata,
researchers found that locally purchased surma samples

Multiple studies suggest that shimmery lipsticks tend to contain especially high concentrations of lead, possibly because lead may occur in rocks alongside the
mineral mica, which adds the sparkle.15 In some tests, brown and bright pink shades tended to contain more lead than other colors.15,51 Image: © iStockphoto/
Rawpixel.
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averaged (depending on color) as much as one-third lead by
weight.45 In that community, parents were using surma on
babies and young children to protect them from the evil eye and
because the product was thought to strengthen their eyesight.
Children who received two or three applications of kohl or surma
per day had blood lead levels much higher than their peers who did
not wear the products, with mean concentrations of 29:6 lg=dL
and 4:9 lg=dL, respectively. By comparison, the U.S. Centers for
Disease Control and Prevention recommends intervention if a
child’s blood lead reaches 3:5 lg=dL.46

Kohl continues to be used in many countries and is even
available at specialized markets and stores in Europe, says
Montserrat Filella, a research chemist at the University of
Geneva in Switzerland. When Filella was writing a book on anti-
mony, she noticed that multiple sources said one of the first uses
of antimony was in kohl in ancient Egypt. So she decided to
investigate whether kohl is still made with the metal.

Filella started collecting samples in several European coun-
tries; some were bought directly in shops, and others were pur-
chased from online retailers such as Amazon and eBay. When she
analyzed the first samples, she found little antimony but a good
deal of lead. Other products were soon tested with similar results—
many with packaging that promised the product was free of anti-
mony or lead. Of 23 samples, only 4 contained any antimony, and
then only trace amounts. Lead, however, was present in 17 sam-
ples, including some that weremore than 40% lead byweight.23

“This [adulterated] kohl is, in fact, illegal in European coun-
tries and in the United States,” says Filella. “But in spite of being
forbidden, it’s easily available.”

Kohl is not the only product of concern that escapes regula-
tory frameworks. Women in South Asia use a powder called sin-
door to apply a bindi (dot) to their forehead; they also use it to
decorate the part of their hair. Sindoor sometimes contains

mercury sulfide and is often mixed with lead, says Virendra
Shende, an associate professor of forensic biology at the
Government Institute of Forensic Science in Nagpur, India.47

“Due to the reddish color of the lead oxide, they mix that particu-
lar component in the market to give it the bright color,” he says.
Many women apply it every day, he says.

Building Better Methods
The global cosmetic market continues to grow exponentially with
a predicted value of $860 billion by 2024.48 Issues with contami-
nation are likely to continue to grow as well, as people are
unlikely to give up age-old traditions such as using henna, kohl,
or sindoor. “It’s tough,” says McCartor of Pure Earth, noting that
education is less effective for public health issues that are embed-
ded in a population’s culture. “You could tell people that this
product is toxic. But if that product is part of their cultural tradi-
tion and religion, then the odds are low that they change their
behavior simply because some unnamed person in a public edu-
cation campaign said so.”

However, more ways to detect contamination could help pro-
tect people from dangerous cosmetics and potentially pave the
way for more protective regulations. Shahzad in Pakistan is plan-
ning to start a new project on henna temporary tattoos, also
known as mehndi, later this year. She will sample both red and
black varieties of henna and different preparations available at
the market. Shahzad is also researching possible testing methods
that would be effective and accessible to her in Pakistan with lim-
ited research funds. “I’ll be looking for all the heavy metals,” she
says, “whatever the lab will allow me.”

In India, Virendra Shende is working on a more cost-effective
method to detect the presence of lead in sindoor. “We found a
simple technique, a filter paper technique, so that everyone can

From left: The eyes of a baby in India have been lined with kohl; a boy in Bangladesh has kohl applied to his eyes before prayers. In some cultures, kohl and
similar products are believed to help children’s eyes develop as well as protect them against ill magic. Images: © iStockphoto/bambam kumar jha; © G.M.B.
Pakash/Panos Pictures.
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easily use it to find out if there’s lead,” he says. His research
team used filter papers treated with a reagent that turns pink or
purple if lead is present.47 “We have to go for more cost-
effective ways to detect trace amount of lead contamination and
protect people from dangerous health-related issues due to
cosmetics.”

In Brazil, Márcia Foster Mesko, a professor at Universidade
Federal de Pelotas, is working on safer and more sensitive meth-
ods to detect ever-smaller traces of lead in lipsticks.49 “Usually
the limit of detection using conventional analytical methods is
quite high, around 300 ppb.” She says this is typically a function
of the challenges50 involved in converting solid samples into a
solution. Of her methods, Mesko says, “We have made it four
times lower, so around 70 ppb, and avoided the use of hydro-
fluoric acid, which is extremely dangerous.”

According to Mesko, the results achieved with more sensitive
testing can help regulatory agencies establish limits for lead in
cosmetics. She also suggests industry should be required to add
labeling information about potential contaminants in products.
“In this case, the consumers can choose the products according to
the quality, presence of contaminants, and price,” she says.
“Moreover, with clear regulation of contaminants such as lead in
lipsticks, the industry will use better raw materials for their
products.”

Jori Lewis writes about the environment and agriculture mostly from the Global
South. Her first book, Slaves for Peanuts: A Story of Conquest, Liberation, and a
Crop That Changed History, was published in 2022.
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